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Effect of acute stimulation of renin Secretion on renal renin content in
vivo. Acute stimulation of renal renin secretion has been reported to
increase, not change, or decrease intra-renal renin (IRR) content.
However, these effects and the potential mechanisms for acute changes
in IRR content have not been studied directly. In this study, the effect
of acute stimulation of renin secretion on IRR content was studied
directly using a new in vivo blood perfused rabbit kidney preparation.
Following removal of the right kidney for determination of IRR content
(N = 7) the left kidney was cannulated and perfused for an average of
55 minutes (baseline) at mean arterial blood pressure. Renin secretion
by the left kidney was subsequently stimulated by reducing renal
perfusion pressure to 60 mm Hg and administering enalapril, 1 mg/kg
intravenously. After 38 to 140 minutes (mean 90 mm) of stimulation, the
left kidney was also removed and IRR content assessed. Renal blood
flow and renin secretory rate (RSR) were determined frequently at
baseline and following stimulation of renin secretion. The total amount
of renin secreted in response to acute stimulation was calculated by
integrating the RSR response over time. RSR from the left kidney
increased by 515% during acute stimulation. IRR content in the left
kidney also increased and averaged 16% greater than the right kidney
from the same animal. In order to account for all of the renin secreted
as well as the increase in IRR content following acute stimulation, it
was calculated that the renin synthesis rate would have been required to
increase over 26-fold. Alternatively, the increase in IRR content
observed could have resulted from activation of a previously synthe-
sized pool of inactive renin. Thus, acute stimulation of renin release in
this in vivo model is accompanied by an increase in IRR content which
can be explained by a large increase in renin synthesis and/or intra-renal
activation of inactive renin.
Renin is a glycoprotein enzyme which is secreted by juxta-
glomerular cells located in the afferent arteriole of the kidney.
The renal renin endocrine system appears to have a very large
intra-renal storage pool of previously synthesized renin which is
available for secretion. In fact, of the total intrarenal renin
(IRR) content measured in renal cortical homogenates, only 1%
is secreted each hour in vivo [1, 21. Since the renin secretory
rate (RSR) can increase as much as 15-fold in only a few
minutes [3], and occurs in the presence of inhibitors of protein
synthesis [4], it seems likely that it is the large storage pool of
IRR rather than acute changes in renin synthesis which enables
rapid acute increases in RSR. Analysis of kidney renin mRNA
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reveals that acute alterations in RSR are not accompanied by
proportional changes in renal renin mRNA [5, 6], again suggest-
ing that an increase in renin synthesis is not directly responsible
for the corresponding acute increase in RSR. If the large storage
pool of renin is the source of renin secreted during acute
stimulation, then a fall in IRR content might be expected after
a large acute stimulus.
Chronic stimulation or suppression of renin secretion is
associated with directionally similar changes in IRR content [1,
7]. However, when renin secretion is acutely stimulated, the
intra-renal renin storage pool has been reported to decrease [6],
not change [8=14], or increase [15—19] in size. The reason for
these discrepant results is unclear, but most studies have
utilized in vitro preparations and the findings reported were
observed while testing related hypotheses. The effect of acute
stimulation of renin secretion on IRR content has not been
studied directly using an in vivo preparation.
In order to directly examine the effect of acute stimulation of
RSR on IRR content (renin storage) in vivo, a blood perfused
rabbit kidney preparation was developed to assess IRR content
before and after stimulation of renin secretion. The RSR
response over time was integrated to determine the total
amount of renin secreted before and during stimulation of renin
secretion. Unlike previous experimental models, both stored
and secreted active renin could be quantitated before and after
a secretory stimulus in an in vivo setting.
Methods
Experimental preparation
The preparation utilized white New Zealand rabbits of either
sex weighing 3 to 4 kg, fed standard Purina rabbit chow and
given free access to water. On the day of the experiment,
morphine sulfate (2 mg/kg) was given subcutaneously one hour
prior to a loading dose of pentobarbital sodium. The loading
dose of pentobarbital sodium, (30 mg/kg), was administered
intravenously via the marginal ear vein, and a constant main-
tenance infusion of 15 mg/kg/hr was then begun.
A tracheostomy was performed and the trachea cannulated
with a glass y-tube connected to a Harvard rodent ventilator.
Ventilation was carried out to maintain arterial blood gases at
approximate values of pH = 7.44, P02 = 110 mm Hg, pCO2 =
38 mm Hg. Inspired air was supplemented with 100% oxygen to
achieve the desired arterial P02. Respirator settings were
approximately 35 breaths/mm with a tidal volume of 6 ml/kg and
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a positive end expiratory pressure of 2 cm H20. Blood gases
were determined from 120 pi of arterial blood using an IL-1302
blood gas machine.
Rectal temperature was monitored with a Yellow Springs
Thermoprobe and maintained at 39°C with the aid of a heating
pad. The right femoral vein was cannulated with PE 90 tubing
for subsequent i.v. infusions (enalapril). The right femoral
artery was also cannulated for measurement of arterial blood
gases and arterial blood pressure (Stathan P23XL Pressure
transducer, Oxnard, California, USA). The left common carotid
artery was then cannulated with PE 200 tubing and later used as
a source of arterial blood for renal perfusion.
A right flank incision was made and a right nephrectomy
performed. The right flank incision was then closed with
sutures. Renin content of the right kidney was used to predict
the initial renin content of the left kidney. The rabbit was then
turned on its right side and another flank incision made over the
left kidney. The renal artery and vein were cleared for cannu-
lation, and the renal nerves carefully dissected away from the
renal artery. The left renal vein was then catheterized with a 24
gauge Teflon Jelco catheter [20].
An extracorporeal circuit was then established (see below)
and primed with 25 ml of 6% hetastarch in 0.9% sodium
chloride. The rabbit was systemically anticoagulated with 800
U/kg of sodium heparin and the extracorporeal circuit contents
circulated in return for blood before renal artery cannulation.
The renal artery was then cannulated with a double lumen
cannula which was tied into place with a ligature previously
placed around the artery. Total occlusion time of the renal
artery varied from 30 to 90 seconds, after which time renal
blood flow was begun via the extracorporeal circuit at a
perfusion pressure equal to mean arterial pressure (85 to 105
mm Hg). Hematocrit was measured before and several times
after initiation of renal perfusion.
Figure 1 is a schematic diagram of the basic preparation. The
extracorporeal circuit consists of the following sequence. The
left common carotid artery, cannulated with PE200 tubing and
connected to a Mohrman Pump [21] (constant pressure pump),
which is followed by a Winkessel (bubble trap/pressure damp-
er). Next in series is an electromagnetic flow probe (Zepeda
Instruments), and finally a stainless steel double-lumen cannula
which is introduced into the renal artery. The inner lumen
measures pressure at the end of the cannula which is equal to
renal perfusion pressure (determined with a second Stathan
P23XL pressure transducer), while the outer lumen conducts
blood flow into the kidney. Arterial blood drawn from the left
common carotid artery is therefore pumped into the renal artery
while direct and continuous measurements of both renal blood
flow and renal perfusion pressure are made. Renal blood flow,
renal perfusion pressure, and arterial pressure are continuously
recorded on a Gould 2400S chart recorder (Cleveland, Ohio,
USA).
The blood pump is servocontrolled from the pressure mea-
sured at the tip of the renal artery cannula, providing for a
constant renal arterial perfusion pressure which can be set to
any desired level. Therefore, renal arterial pressure can be
altered independently of systemic blood pressure. The prepa-
ration allows sampling of blood from both arterial and renal
venous sources, and continuous measurements of renal blood
Aortic
pressure
Fig. 1. Schematic representation of the in viva blood perfused rabbit
kidney preparation (marginal ear vein peniobarbital infusion, trache-
ostomy, and body temperature control not shown). Blood from the
carotid artery is pumped through a Windkessel, electromagnetic flow
meter, and finally into the left renal artery via a double lumen cannula.
The inner lumen measures perfusion pressure at the tip of the cannula,
which is tied into the renal artery. The pump is servo-controlled to
maintain a constant renal perfusion pressure at any chosen level. The
renal vein is catheterized for renal venous sampling.
flow, aortic pressure, and renal perfusion pressure during in situ
constant pressure blood perfusion of the kidney.
Study design
Fifteen minutes after renal artery pertusion was begun at
mean aortic pressure, renin secretory rate (RSR) determina-
tions were initiated. At time zero, the first baseline RSR
determination was made and RSR was then determined each 10
minutes for 40 minutes. Immediately after the fifth baseline
RSR determination (time = 40 mm), renal perfusion pressure
was lowered to 60 mm Hg and enalapril maleate (1 mg/kg) was
given intravenously to stimulate renin secretion. RSR was then
determined at 5, 10, 15 and each 15 minutes thereafter. The
duration of the experiment was varied such that perfusion was
continued for 38 to 140 minutes after reduction of renal perfu-
sion pressure. The perfused kidney was subsequently removed
and its renin content determined. In addition, the total renin
secreted during perfusion was calculated.
Constant
pressure pump
EMF
flow meter
R. fern.
vein
Renal vein
sample port
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Control rabbits
In a separate series of experiments, seven rabbits underwent
the experimental procedure up to perfusion of the left kidney.
The left kidney was then removed for determination of IRR
content.
Laboratory methods
Plasma renin concentration (PRC). Four hundred microliters
(pi) of blood from an arterial or renal venous source was
collected over one minute, mixed with 20 1td of 5% EDTA,
immediately chilled on ice and centrifuged to separate the
plasma component which was frozen at —25°C until assayed.
On the day of the assay, 10 pi of plasma was combined with
rabbit angiotenosinogen (see below), and the generation rate of
angiotensin I determined by radioimmunoassay (RIA). Renin
concentration was directly proportional to the angiotensin I
generation rate.
Rabbit angiotensinogen was prepared from 24-hour bilater-
ally nephrectomized rabbits whose plasma contains concentra-
tions of active renin near zero. The plasma was frozen after
collection, thawed, and centrifuged at 3000 X g for 30 minutes
at 4°C. Eighty-five 1.d of the resulting angiotensinogen plasma
source was combined with the following angiotensinase inhibi-
tors; 7 pJ of 1.7% dimercaprol in benzyl benzoate/peanut oil, 7
d of 6.6% 8-hydroxyquinoline sulfate and 16 pJ of 5% EDTA.
The mixture was diluted with 235 d of 0.1 M maleate buffer with
5% BSA (pH = 6). Ten .d of plasma for PRC determination was
added to the resulting diluted angiotensinogen mixture (340 d)
and the mixture was incubated at 37°C for 0, 30, and 60 minutes.
During incubation, angiotensin I was generated in direct pro-
portion to the renin concentration (zero order kinetics) of the 10
p1 plasma sample. Zero time angiotensin I concentrations were
subtracted from the 30 minute concentrations. Thirty-minute
angiotensin I concentrations were subtracted from the 60
minute concentrations. The two corrected concentrations were
then averaged. Only 3% or less of the total available angioten-
sinogen was converted to angiotensin I, and linear generation of
angiotensin I over time was always verified.
Angiotensin I was assayed by radioimmunoassay using a
modified Dupont angiotensin I RIA kit (Wilmington, Delaware,
USA). Major modifications included preparation of angiotensin
I standards with the same solution as that described for the PRC
samples. Also, activated charcoal was substituted for the sec-
ond antibody. RIA assay data was linearized with a log-logit
transformation resulting in a correlation coefficient of —0.99 or
better. The average labeled angiotensin I bound to the first
antibody in a sample with zero angiotensin I sample was 40%.
The average percent of error for predicting the standard con-
centration from the transformed curve was less than 6%.
Intra-renal renin (IRR) content. Immediately after nephrec-
tomy, kidneys were flushed with ice-cold saline, decapsulated,
and then snap frozen in a dry ice/methanol mixture. After
partial thawing, the cortex and outer medulla were carefully
dissected away, and four to five representative 0.2 to 0.4 gram
cortical-outer medullary cubes with relatively little capsule
surface curvature were assayed for renin content. The outer
medulla was included because the cortical medullary border is
not perfectly smooth. However, the border between outer and
inner medulla was smooth and readily visualized for easy
dissection. Total renal cortical-outer medullary, and inner med-
ullary-papilla weights from both kidneys were determined.
Each cortical-outer medullary cube was homogenized in 60
volumes of 0°C distilled water using a Virtishear electric ho-
mogenizer at 70% peak power for 35 seconds per sample. The
homogenates were frozen, thawed, vortexed and approximately
0.1 p1 (by dilution) was added to a 340 p1 diluted rabbit
angiotensinogen mixture as described previously. The resulting
mixture was incubated for 0, 30, and 60 minutes and RIA for
angiotensin I performed as described for the PRC assay. The
generation rate of angiotensin I was directly proportional to the
renin concentration of the homogenate sample. Since IRR
determinations were made from four or five cortical-outer
medullary homogenates, each of which was the average of a
30-0 and 60-30 determination, each kidney IRR was the average
of 8 to 10 determinations. IRR content was then calculated as
the mean ng angiotensin I generated/hr assay incubation/gram
cortex-outer medulla. Since total cortical-outer medullary
weight and total kidney weight was determined, IRR content
was also calculated as ng angiotensin I generated/hr assay
incubation/kidney. In addition, the protein concentration of
each renal homogenate was also measured (Lowry determina-
tion) so that IRR content could also be expressed as ng
angiotensin I generated/hr assay incubation/mg renal protein.
Renin secretory rate (RSR). RSR was determined from the
difference of matched renal venous and arterial PRC determi-
nations multiplied by the plasma flow rate [electromagnetic
blood flow (l-hematocrit)} and is expressed as ng angiotensin
I/gram cortex-outer medulla/hr assay incubation/hr renal perfu-
sion. Baseline RSR is the average of five baseline determina-
tions and stimulated RSR is the time weighted average of all
subsequent determinations. When multiplied by total cortex-
outer medulla weight and divided by total cortex-outer medulla
IRR content, RSR can be expressed as a percentage of whole
kidney IRR content. This was done to normalize the RSR data
to the corresponding IRR content, since RSR is in part a
function of IRR content [1, 7].
Total renin secreted (TRS) and renin mass balance. TRS was
calculated from the five control RSR determinations as well as
the stimulated RSR determinations by integrating the corre-
sponding RSR versus time curve using standard trapezoidal
summation. The resulting integrations allow determination of
the total amount of renin secreted from the perfused kidney
during control and stimulated periods. TRS was expressed as ng
angiotensin I generated/hr assay incubation/gram cortex-outer
medulla/hr renal perfusion. Thus, TRS can be multiplied by
total cortex-outer medulla weight and expressed as a percent-
age of the total kidney IRR content.
By knowing the initial (right kidney) and the final (left kidney)
IRR content and the total amount of renin secreted (TRS)
between the initial and final IRR content determinations, all of
the active renin in the perfused kidney can be accounted for.
The right kidney IRR content was used as an estimate of the
IRR content of the left perfused kidney prior to RSR stimula-
tion. The left kidney IRR content after RSR stimulation, minus
the right control kidney IRR content, is equal to the amount of
IRR lost or gained. The TRS from the left kidney before RSR
stimulation was used as an estimate of baseline renin secretion,
and assuming steady state, baseline renin synthesis.
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Fig. 3. A plot of the renal venous (O—O) and arterial (• •)
plasma renin concentration (PRC) for each sampling point in the same
experiment as Figure 2. The renal venous arterial difference multiplied
by renal plasma flow yields corresponding RSR determinations (see Fig.
4).
Statistics
Results are expressed as mean standard error (SE).
Changes in renal blood flow, RSR, and IRR content were
assessed using paired Student's t-tests. Correlation coefficients
(r) and corresponding significance (Student's t-test) were used
to assess the degree of association between IRR content in right
and left kidneys, and between IRR content and time of RSR
stimulation.
Results
0'
0 30 60 90 120
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Fig. 4. The corresponding RSR determinations for the same experi-
ment shown in Figures 2 and 3. RSR increased approximately 10-fold
over baseline after combined reduction of renal perfusion pressure and
enalapril administration in this experiment. A single trapezoidal area is
shown by the dashed lines in Figure 4. Summation of all trapezoidal
areas between two time points yields the integrated total renin secreted
(TRS).
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Fig. 2. A plot of renal blood flow (O—O) and renal perfusion
pressure (• U) over time for an entire single experiment. Although
both parameters were measured continuously, their respective mean
values are plotted only during times of blood sampling for RSR
determinations. The first five points up to 40 minutes in time are the
baseline determinations. Immediately thereafter, renal perfusion pres-
sure was lowered to 60 mm Hg and enalapril was administered.
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Baseline renal blood flow averaged 4.95 0.62 mllmin/g and
decreased to 3.12 0.51 mllmin/g, mean SEM, (N = 7, p <
0.01) after reduction of perfusion pressure and the addition of
enalapril. Pilot experiments revealed that enalapril increased
the RSR response and increased renal blood flow during the
RSR stimulus. Mean arterial pressure ranged from 85 mm Hg to
105 mm Hg before perfusion. Heart rate ranged from 210 to 276
beats/mm. Hematocrit averaged 36% before initiation of perfu-
sion with the extracorporeal circuit, and fell to 29.5%after the
contents of the extracorporeal circuit were equilibrated with
blood.
A typical experiment is shown in Figure 2. Mean renal blood
flow and mean renal perfusion pressure are given at each PRC
sampling point in time throughout the course of the experiment.
Renal blood flow fell abruptly after perfusion pressure was
reduced but subsequent renal vasodilatation and a return of
renal blood flow toward normal was always observed.
Figure 3 shows both the venous and arterial PRC determina-
tions at each time point for the same experiment as seen in
Figure 1. The renal venous and arterial PRC difference in-
creased markedly after reduction of renal perfusion pressure
and administration of enalapril. An increase in RSR can easily
be predicted from Figure 3 since the systemic arterial PRC is
climbing.
The RSR during the same experiment illustrated in Figures 2
and 3 is shown in Figure 4. Reduction of renal perfusion
pressure in combination with enalapril significantly (P < 0.01)
increased RSR by an average of 515% (Table 1) over the entire
stimulus period, which ranged from 38 to 140 minutes. In the
experiment shown in Figure 4, RSR increased an average of
1002% over the entire stimulus period of 90 minutes.
Intra-renal renin (IRR) content significantly increased by (P
<0.05) an average of 16% during the period of renal perfusion
and stimulation of renin secretion (Table 2). The magnitude of
the increase in IRR content appeared to be related to the
duration of stimulation of RSR but this relationship did not
reach statistical significance (r = 0.4, P = 0.39). Expressing
renin content per whole kidney or per gram protein in the renal
homogenate did not alter the relationship between IRR in
stimulated (left) and right kidneys. This was because in any
given rabbit, the left and right kidneys weighed approximately
the same (9.46 0.55 g and 10.04 0.61 g, respectively) and
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Table 1. Renin secretory rate (RSR) expressed as a percent of intra-
renal renin (IRR)
Rabbit
ngA I/hr Percent
increaseBaseline Stimulated
1 0.22% 2.21% 1002%
2 0.55 2.77 504
3 1.25 2.38 191
4 0.17 1.0 588
5 0.18 0.44 242
6 0.57 2.80 481
7 0.30 1.79 597
kverage 0.463% 1.913% 515%a
P < 0.01 paired t-test
the respective homogenate protein concentrations (approxi-
mately 2.9 mg protein/mi) were identical.
In a separate group of seven control rabbits, no significant or
consistent difference in IRR content could be found between
right and left kidneys, indicating that the right kidney is a good
predictor of initial left kidney IRR content (r = 0.987, P <
0.001; Table 2). The left kidney IRR content averaged 2.6% less
than the corresponding right kidney.
Approximately 0.5% of IRR content was secreted per hour at
baseline (Table 1) in this preparation. Since the average dura-
tion of stimulation of RSR was 90 minutes, this secretory rate is
equal to 0.75% of IRR content per 90 minutes. If the perfused
kidney was in a steady state before stimulation of renin secre-
tion, then the basal renin synthesis rate would also be equal to
0.75% of the IRR content per 90 minutes. If renin synthesis
alone were responsible for the observed 16% increase in IRR
content, the renin synthesis rate would have had to increase
from 0.75% to 16% of IRR content per 90 minutes, a 21.3-fold
increase. To simultaneously increase the RSR by 500% over 90
minutes, the renin synthesis rate would have to increase an
additional fivefold. Thus, renin synthesis would have to in-
crease an average 26.3-fold over the entire 90 minutes to
account for the increase in both RSR and IRR content. These
calculations assume that the renin synthesis rate increased
evenly over the entire 90 minute average stimulus period. If the
increase in synthesis was delayed relative to the average 515%
increase in RSR, then even greater increases in the synthesis
rate would have been required to simultaneously increase RSR
and IRR content.
Discussion
The purpose of the present study was to determine the effect
of acute stimulation of renin secretion on the renal renin storage
pool in vivo. Despite an average acute increase in RSR of515%
over 38 to 140 minutes, renal renin content increased an average
of 16%. Activation of a previously synthesized poo1 of inactive
renin, or a large increase in the rate of synthesis of active renin
could account for the increase in intra-renal renin (IRR) content
found after stimulation of RSR.
Chronic stimulation or suppression of renin secretion is
associated with directionally similar changes in renal renin
content [1, 71. However, acute stimulation of renin secretion
has been found to decrease [61, not change [8—14] or increase
Table 2. Intra-renal renin content in control and perfused kidneys
before and after acute stimulation
Control
Rabbit
ng Aug/hr X 106 %
ChangeRight Left
1 3.44 3.54 +2.7
2 4.50 3.23 —28.0
3 2.33 2.16 —7.5
4 2.18 2.09 —4.2
5 9.33 10.70 ÷ 14.65
6 12.10 12.07 —0.3
7 9.67 10.10 +4.4
—2.60
Perfused
Rabbit
ng Aug/hr x 106
%
ChangeRight
Left-
stimulated
1 2.91 3.14 +8.2
2 1.08 1.09 +1.5
3 3.30 4.03 +22,1
4 2.89 2.61 —9.5
5 0.84 1.09 +29.2
6 5.12 7.36 +43.8
7 10.33 12.68 + 16.9
+l6.Oa
P < 0.05 paired 1-test
[15—191 IRR content. A number of potential explanations exist
for the discrepancies among these studies. The previous exper-
iments used in vitro preparations in which RSR's are generally
higher than those observed in vivo [1], suggesting that control
of renin release is altered in these experimental preparations
compared to in vivo. Additionally, a wide range of stimuli for
renin secretion were used and observations regarding IRR
content generally were made while testing related hypotheses.
This study was designed to directly assess the effect of acute
stimulation of renin secretion on IRR content in vivo. In the
experimental preparation used, basal renin secretion (approxi-
mately 0.5% of IRR content per hour) was similar to that
observed in vivo in dogs [1]. Following acute stimulation with a
reduction in renal perfusion pressure and administration of
enalapril both RSR and IRR content increased significantly.
Because of the study design it was not possible to determine the
independent contribution of each stimulus to the change in renal
renin content or to exclude the surgical perfusion procedure
itself as a stimulus for increased renal renin content. Ulti-
mately, it may prove important to independently assess the
contribution of each stimulus to alterations in renin secretion
and renal renin content in this preparation.
In this study and others [15—191 acute stimulation of renin
secretion was accompanied by a significant increase in IRR
content. The mechanism for this alteration in IRR content
remains unknown. In order to account for all of the renin
secreted as well as the 16% increase in IRR content observed
following acute stimulation in this study, we estimated that the
renin synthesis rate would have had to increase over 26-fold for
90 minutes. In other studies of isolated juxtaglomerular appa-
ratus cells or microdissected juxtaglomerular apparatus, renin
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content has increased by as much as 200 to 300% within 30
minutes [16, 181. Because of the magnitude of this response,
even much larger increases in renin synthesis than those
calculated in this study would have had to occur to explain the
increase in IRR content seen in those in vitro systems. Thurau
et al speculated that the increase in renin content of acutely
stimulated glomerular vascular units occurred too quickly to be
explained by new synthesis and that "activation of pre-formed
physiologically inactive renin molecules" was occurring [19].
Similarly, the increase in RSR observed in this and other
studies occurs too quickly to be the product of a direct increase
in renin synthesis since RSR can increase up 10- to 15-fold in
Activation (conversion of pro-renin to renin) might occur much
faster than synthesis of new protein and would not require new
renin mRNA. Although a physiologic role for inactive renin has
not been found [231, renal ischemia has been shown to acceler-
ate conversion of prorenin to renin 24]. Thus, inactive renin
may represent another storage pool which can be converted to
active renin in the kidney during times of stimulated RSR.
However, acute stimulation of renin secretion by cultured renal
cortical cells with cyclosporin A was associated with an in-
crease in intracellular inactive renin without changing the
content of active renin [91. Thus the potential role of inactive
renin in the renin secretory response to various acute stimuli
remains to be defined.
Although IRR content tended to increase linearly over time in
this study, the relationship with time did not reach statistical
significance. This could be due to the small number of animals
studied. Alternatively, the mechanism responsible for the in-
crease in IRR content may, in fact, not produce a linear
time-dependent increase in renin content. For example, if the
increase in renal renin content was derived from a finite pool of
inactive renin, after complete conversion to active renin no
further increase in renal renin content would be observed.
Further study using a larger number of animals will be neces-
sary to elucidate the mechanism and time course of acute
changes in renal renin content in vivo.
In conclusion, despite an average 515% increase in RSR
maintained for an average time of 90 minutes, the pool of IRR
increased by 16% in an in vivo preparation. Calculations
revealed that only a surprisingly large increase in direct renin
synthesis could account for the observed data. Alternatively,
previously synthesized inactive renin could have been activated
during stimulation of RSR. Further studies utilizing protein
synthesis blockade and exploring changes in renal renin content
and secretion of both active and inactive renin in this model will
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